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Introduction
The most widely accepted hypothesis suggests that tissue injury in HTLV-1 associated myelopathy/Tropical spastic paraparesis (HAM/ TSP), a chronic progressive inflammatory neurologic disorder, is the result of "bystander damage", but precise mechanisms sustaining this virus-mediated immunity remain controversial ((Yamano and Sato, 2012) for a comprehensive review of HAM/TSP).
Perivascular cuffing and parenchymal lymphocytic cell infiltration affecting both white and gray matters of the middle and lower thoracic spinal cord are hallmarks of HAM/TSP pathology (Levin et al., 1997 ) (Umehara et al., 1993 . CD4 (+) T lymphocytes, in particular, are the primary in vivo reservoirs of the virus, although macrophages, CD8 (+) T and B-lymphocytes are also susceptible to HTLV-1 infection, albeit, to a much lower extent. Virus-infected CD4 (+) T lymphocytes are activated and therefore are more equipped to cross the blood-brain-barrier, but the high level of HTLV-1 Tax expression also makes them targets of cytotoxic T lymphocytes (CTLs). This view of disease pathogenesis is most consistent with data generated from immunohistochemistry studies which demonstrate both CD4 (+) and CD8 (+) T lymphocytic infiltrates in spinal cord tissues during early stages of disease, with increasing dominance of CD8 (+) T lymphocytes and macrophages over the course of the illness (Umehara et al., 1993) (Abe et al., 1999) (Kubota et al., 1998) . Recently, specific interactions between HTLV-1 Tax positive CD4 (+) T lymphocytes and virus-specific CTLs were demonstrated in spinal cord tissues of HAM/ TSP patients using confocal laser scanning microscopy (Matsuura et al., 2015) .
Since the discovery of HAM/TSP, efforts to understand the disease pathogenesis have focused on the interplay between virus-specific T lymphocytes (effectors) and virus-infected cells (targets). Immunological control of virus transmission is, in part, accomplished by effector CD8 (+) T lymphocytes, which mediate lytic reactions of infected cells, via the release of perforin molecules followed by degranulation of granzymes. Tissue damage in HAM/TSP has been suggested to be the result of an overzealous CD8 (+) cytotoxic T lymphocyte (CTL) response driven by HTLV-1 infected CD4 (+) T lymphocytes. This idea is further supported by strong correlations between proviral load, HTLV-1 Tax (a viral transactivator protein) expression and frequencies of HTLV-1
